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(54) ABRASIVE LIQUID AND POLISHING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an abrasive liquid for improving efficiency and precision of high- 
precision mirror-polishing for flat planes having a surface roughness of the order of nanometer or 
angstrom. 

SOLUTION: This abrasive liquid is composed of 1 to 10 wt.% of an abrasive, 0.1 to 10 wt.% of a lubricant 
and 3 to 4 wt.% of a lubrication modifier, all dispersed in and mixed with water or oil. The lubricant is 
preferably composed of one or more types of fine powders selected from the group consisting of those 
of mica, graphite, talc, hexagonal boron untried and a fluororesin. This abrasive liquid is suitable for 
highly precision mirror polishing for various industrial areas including electronics, mechanics and optics, 
e.g. for polishing silicon for LSIs, VTR heads and mirrors for high-power lasers. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Polish liquid characterized by distributing 0.1 thru/or 10% of the weight of an abrasive material, 
0.1 thru/or 10% of the weight of lubricant, and 3 thru/or 40% of the weight of a lubrication regulator to 
water or a fats-and-oils agent, and coming to mix. 

[Claim 2] Polish liquid according to claim 1 with which lubricant is characterized by being any one sort or 
two sorts or more of fines in a mica, graphite, talc, hexagonal system boron nitride, and fluororesin. 
[Claim 3] The polish approach characterized by for 0.1 thru/or 10% of the weight of lubricant being added 
by an abrasive material and the lubrication regulator, distributing and mixing to water or a fats-and-oils 
agent, and grinding using polish liquid. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polish liquid and the polish approach of using it for the 
coloring for forming the smooth side where precision is very high, or medium polish. Front faces, such as 
the glass used as a mirror plane, aluminum, copper, stainless steel, a ferrite, silicon, silicon carbide, and 
ceramics, are ground efficiently in more detail, and it is related with the polish liquid and the polish 
approach of using it in order to form the mirror plane of high degree of accuracy. 
[0002] 

[Description of the Prior Art] Electronics is begun and the smooth side of NANOMETA or angstrom order 
came to be required of the concrete target with a very high precision for surface roughness (Ra) in 
techniques, such as mechanical engineering and optics, and the scientific field by the latest technical 
progress. The mirror plane is made to most of these smooth sides by polish processing of wrapping and 
polishing which used the abrasive material, a buff, etc. For example, wrapping which inserts and grinds the 
polish liquid which distributed abrasive materials, such as a diamond particle and an alumina particle, 
between the polished surface-ed and the surface plate is raised, using comparatively soft raw materials, such 
as a pitch, tin, a solder alloy, and a polishing cross, as a surface plate. 
[0003] 

[Problem(s) to be Solved by the Invention] In the aforementioned wrapping, although the precision of a 
surface plate sticks a ground raw material front face and a surface plate side and is ground by the initial 
stage of the polish currently kept high, since a polished surface-ed is hard and the surface plate side is soft, a 
surface plate side begins deformation gradually with progress of polish. Since the polished surface where 
precision is high is not processible even if a polished surface-ed stops sticking, polish becomes an 
ununiformity and it continues the **** polish if a surface plate deforms, polish must once be stopped, a 
surface plate must be removed and the re-correction (it is called playback) of the front face must be made. 
Thus, there is nothing with how many times and the activity which resumes installation and polish for the 
reproduced surface plate as before is repeatedly processed on the target mirror plane. Therefore, although 
many hours were spent, there were few amounts of polishes, and there was a problem that processing 
efficiency was bad in it. 

[0004] In addition, although what is necessary is just to use an abrasive material with large particle diameter 
in order to make [ many ] the amount of polishes per time amount, if particle diameter is large, the scratch 
by the particle will occur in a polished surface-ed, and since it becomes such a deep big scratch that particle 
diameter is large, moreover It is necessary for it to be necessary to use an abrasive material with big particle 
diameter at first, and to grind and remove big irregularity early, and to advance polish, making small particle 
size of the abrasive material subsequently used gradually, and to grind and blot out the scratch produced by 
the abrasive material. Long floor to floor time was taken to make the mirror plane of high degree of 
accuracy for these activities, and processing efficiency was made low. This invention solves the 
aforementioned problem, and as a result of studying a means to improve the efficiency and precision of 
mirror plane processing, it is completed. 
[0005] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, this invention 
offers the polish liquid characterized by distributing 0.1 thru/or 10% of the weight of an abrasive material, 
0.1 thru/or 10% of the weight of lubricant, and 3 thru/or 40% of the weight of a lubrication regulator to 
water or a fats-and-oils agent, and coming to mix. As lubricant, any one sort or two sorts or more of fines in 
a mica, graphite, talc, hexagonal system boron nitride, and fluororesin are used preferably. 
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[0006] Furthermore, the polish approach characterized by for 0.1 thru/or 10% of the weight of lubricant 
being added by an abrasive material and the lubrication regulator, distributing and mixing to water or a fats- 
and-oils agent, and grinding this invention using polish liquid is offered. 
[0007] 

[Embodiment of the Invention] It explains concretely, giving the example of a gestalt of operation of this 
invention. First, an abrasive material, lubricant, and a lubrication regulator are distributed by water or the 
fats-and-oils agent, and the polish liquid of this invention is mixed. 

[0008] As an abrasive material used for this invention, it can choose suitably with the degree of hardness of 
a ground raw material etc. One sort or two sorts or more of mixture of a high degree-of-hardness inorganic 
substance usually used as an abrasive material, such as boron nitride of a diamond, emery, a spinel, an 
alumina, ferrous oxide, chromic oxide, corundum, a garnet, silicon carbide, a zirconia, and cubic system, is 
mainly raised. 

[0009] Moreover, one sort or two sorts or more of mixture of amines, such as polyhydric-alcohol; 
diethylamines, such as ethylene glycol, propylene glycol, a trimethylene glycol, a polyethylene glycol, and a 
glycerol, triethylamine, and diethylamino ethanol, is raised as a lubrication regulator, i.e., a polishing 
pressure [ lubricant-cum-] force regulator. 

[0010] Furthermore, the fines of one sort or two sorts or more of mixture, such as a mica, graphite, talc, 
scale-like hexagonal system boron nitride, or fluororesin, are raised as lubricant, what has so small that the 
grain size of an abrasive material is small a grain size of lubricant — desirable — what has a particle size 
usually smaller than 300 meshes — they are 500 thru/or about 1000 meshes preferably. However, lubricant 
has many scale-like things, and since it becomes it thin during polish that thickness is thick and becomes 
even a monomolecular layer eventually, even if a flat-surface configuration is large a little, the purpose of 
use can be attained. 

[001 1] this invention person found out the operation that the scratch by the abrasive material of a polished 
surface-ed was prevented, when adding the aforementioned lubricant in polish liquid. Furthermore, the 
blemish was attached to the surface plate, or it prevented a surface plate side deforming, and it also found 
that high-degree-of-accuracy polish has an effective operation. If number average particle size (the 
following and mean particle diameter are a number average) grinds a SiC plate conventionally using the 
polish liquid and the tin surface plate which use the diamond particle which is 1 micrometer as an abrasive 
material, for example, for 20 minutes, In 0.25 micrometers or less, when mean particle diameter used the 
diamond particle which is 0.5 micrometers for the abrasive material, it was polish for 10 minutes for 15 
minutes, and mean particle diameter was a limit, when the time amount beyond it and polish were 
continued, flapping and deformation occurred in the surface plate, and the scratch had occurred in the 
polished surface. However, when lubricant was added and the SiC plate was ground on the same conditions, 
using the diamond particle whose mean particle diameter is 0.25 micrometers as an abrasive material, 
neither flapping nor deformation was looked at by the surface plate in 120 minutes and after polish, and the 
scratch had not occurred in a polished surface. 

[0012] If a minute wave front is formed in a surface plate side by a certain cause, that addition of lubricant 
has such an operation In case it moves grinding the surface plate side top where hard polished surfaces-ed, 
such as SiC and ceramics, are soft The end-face edge of a hard polished surface-ed deletes a surface plate 
side, an abrasive material adheres to the mote of the shaved surface plate, it is bit between a surface plate 
and a polished surface-ed, slipping of a surface plate side and a polished surface-ed is blocked, and it is 
thought that a polished surface-ed gets damaged. It is thought that metals, such as silicon, and copper, 
stainless steel, have generated this phenomenon similarly. 

[0013] Therefore, if conventional polish liquid is used, since it grinds repeatedly, reproducing a surface 
plate, time amount is also taken, and since a surface plate side moreover is not stabilized, polish precision 
will not come out each time, either. Since a surface plate side deforms immediately or it is ruined although 
polish is stabilized for a while even if it reproduces a surface plate, it becomes a repetition of reproducing, 
and efficient polish processing cannot be performed, but it is hard to process the mirror plane of high degree 
of accuracy. 

[0014] By the way, it is thought that it does not result [ in / what an end-face edge shaves a surface plate and 
takes since scale-like lubricant intervenes as a barrier between the end faces of abrasives-ed / a surface plate 
side and / with the polish liquid by which lubricant is added, for example, and it is / abrasives-ed / a surface 
plate side and / slipping-easy and it is carrying out decreases, and / polish of long duration ] in deformation 
with a big surface plate side, and a polished surface is not damaged. 

[0015] The ratio of each component of polish liquid has [ an abrasive material / 0.1 thru/or that lubricant 
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uses 10% of the weight 3 thru/or 40% of the weight ] a desirable lubrication regulator 0.1 thru/or 10% of the 
weight. For an abrasive material, a lubrication regulator is [ the lubricant of especially a desirable thing ] 0.3 
thru/or 2% of the weight of the range 15 thru/or 25% of the weight 0.5 thru/or 2% of the weight. If the 
polish function of polish liquid becomes less efficient [ an abrasive material / fall and ] at 0.1 or less % of 
the weight and it exceeds 10 % of the weight, an abrasive material overlaps many layers selectively, and 
there is an inclination out of which the so-called flat surface stops being able to come easily. At 3 or less % 
of the weight, the lubrication holding time becomes short and it is pressed for a lubrication regulator by the 
need of pouring in polish liquid on a surface plate continuously. If lubricant becomes 0.1 or less % of the 
weight, and it will become impossible to almost expect the effectiveness which adds lubricant and will 
exceed 1 0 % of the weight, the inclination for polish effectiveness to fall comes to be in sight. 
[0016] Moreover, even if it adds and uses for the abrasive material of small quantity and this invention the 
silica sol used by coloring, alumina sol, and JIRUKONIYAZORU like the thing in conventional polish 
liquid, it does not interfere. In addition, a surfactant, a sedimentation inhibitor, and a thickener may be 
added. By adding a thickener, it is also possible to make slurry-like polish liquid into the shape of a paste, 
and to use it for polish. 
[0017] 

[Example] Relatively, since the ground raw material and the surface plate carried out this invention using 
the wrapping machine which performs polish processing and checked the effectiveness, moving a revolution 
and XY shaft orientations simultaneously in the same flat surface, they raise an example to below and 
explain to it concretely. Weight % shows the content ratio in polish liquid. 

[0018] Mean particle diameter carried out rough grinding of the SiC plate (80x80mm) which adjusted 
example 1 front face with the CVD method for 60 minutes using the polish liquid and the gun-metal surface 
plate which distributed 20 % of the weight in water, mixed 1 % of the weight of graphite fines and ethylene 
glycol which are 1 % of the weight of 0.5-micrometer diamond particles, and 1000 meshes, and were 
adjusted. A diamond particle with a mean particle diameter of 0.2 micrometers for the SiC plate on the 
aforementioned front face of rough grinding Furthermore, 1 % of the weight, It grinds in 60 minutes using 
the polish liquid and the gun-metal surface plate of this invention which distributed in water, mixed 1 % of 
the weight and ethylene glycol 20% of the weight, and adjusted the graphite fines of 1 000 meshes. 
Subsequently Without reproducing a surface plate for 120 minutes in medium using the polish liquid and the 
tin surface plate of this invention of the same presentation, coloring was carried out and the mirror plane 
was made to the front face. 

[0019] Surface roughness Ra which the polish blemish was not observed although the finished mirror plane 
was observed under the microscope, but was measured with the phase measurement laser interferometer 
(Zygo interferometer: product made from Canon) was 0.48nm. 

[0020] The SiC plate on the front face of rough grinding was prepared like example 2 example 1 . For the 
front face of this SiC plate, a diamond particle with a mean particle diameter of 0.5 micrometers 1 % of the 
weight, It grinds in 80 minutes using the polish liquid and the gun-metal surface plate of this invention 
which were distributed and mixed in water and adjusted 1 % of the weight (mica #8000: product made from 
Wakita Industry) of mica fines, and diethylamino ethanol to it 20% of the weight. Subsequently Coloring of 
the diamond particle with a mean particle diameter of 0.2 micrometers was carried out for 120 minutes 1% 
of the weight using the polish liquid and the tin surface plate of this invention which distributed in water, 
mixed 1.2 % of the weight and 1 % of the weight of silica sols, and adjusted boron nitride (hexagonal 
system) fines, and the mirror plane was made to the front face. During the aforementioned polish, although 
the surface plate was reproduced at neither of the processes, the activity was able to be continued 
satisfactory. Surface roughness Ra which the polish blemish was not observed although the finished mirror 
plane was observed under the microscope, but was measured by the surface roughness profile and form 
tester (Zygo interferometer: product made from Canon) was 0.55nm. 

[0021] Mirror plane finish of the front face of a silicon single crystal plate with example 3 diameter of 
120mm was carried out. First, rough grinding of the front face of said silicon single crystal plate was carried 
out using the polish liquid which consists of a mean-particle-diameter diamond slurry of 1 micrometer 
currently generally used. 

[0022] 1 % of the weight and a glycerol for the graphite fines of 1000 meshes 1 .5% of the weight Next, 18 
% of the weight, [ an alumina particle with a mean particle diameter of 0.5 micrometers ] The silicon single 
crystal plate on the aforementioned front face of rough grinding is ground for 60 minutes using the polish 
liquid and the tin surface plate of this invention which distributed and mixed in water and were adjusted to 
it. Subsequently Boron nitride (hexagonal system) fines 1.5% of the weight for the zirconia particle of 0.1 
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micrometers of mean diameters 1 % of the weight, Using the polish liquid and the tin surface plate of this 
invention which were distributed and mixed in water and adjusted 1 % of the weight of silica sols, and 25 % 
of the weight of propylene glycols to it, for 100 minutes, coloring was carried out and the mirror plane was 
made to the front face. During the aforementioned polish, both surface plates of both were able to continue 
the activity satisfactory, although it did not reproduce. Surface roughness Ra which the polish blemish was 
not observed although the finished mirror plane was observed under the microscope, but was measured by 
the surface roughness profile and form tester (surfboard COM: Tokyo Seimitsu Co., Ltd. make) was 
0.82nm. 

[0023] Mirror plane finish of the front face of the aluminum alloy plate for hard disks with example 4 
diameter of 95mm was carried out. First, rough grinding of the front face of the aforementioned aluminum 
alloy plate was carried out using the polish liquid which consists of a mean-particle-diameter diamond slurry 
of 0.5 micrometers currently generally used. Next, coloring of L2 % of the weight of corundum of mean- 
diameter 0.2mmicro, 1 % of the weight of talc fines, and the 20 % of the weight of the ethylene glycol was 
carried out to water for 15 minutes as polish liquid by the polish liquid and the polishing cross (finishing) of 
this invention which were distributed and mixed. As a result of measuring the surface roughness of the 
finished mirror plane by the surface roughness profile and form tester (surfboard COM: Tokyo Seimitsu 
Co., Ltd. make), surface roughness Ra was 0.95nm. 

[0024] Mirror polishing of the same SiC plate on the front face of rough grinding as having prepared in the 
example example 1 of a comparison was carried out using the conventional polish approach. First, the 
diamond particle of 0.5 micrometers of mean diameters was ground using the conventional polish liquid and 
the conventional tin surface plate which distributed 1 % of the weight and ethylene glycol in 20 % of the 
weight and water, mixed, and were adjusted. After polish initiation, when about 15 minutes passed, 
playback of a surface plate was needed, the surface plate in use was removed, and using the polish liquid 
which consists of an alumina slurry on a cast surface plate, it ground for about 5 minutes and reproduced. 
This polish and playback were repeated 3 times. Next, the diamond particle of 0.2 micrometers of mean 
diameters was ground using the polish liquid and the tin surface plate which distributed 1 % of the weight 
and ethylene glycol in 20 % of the weight and water, mixed, and were adjusted. Playback of a surface plate 
having been needed, and having applied for about 5 minutes, having reproduced like the above, and 
repeating polish and playback of a surface plate after polish initiation, when about 10 minutes passed, for 
about 100 minutes, coloring was carried out and the mirror plane was made to the front face. 
[0025] Surface roughness Ra which many polish blemishes were observed although the finished mirror 
plane was observed under the microscope, and was measured by the surface roughness profile and form 
tester (Zygo interferometer: product made from Canon) was 1.73nm. 
[0026] 

[Effect of the Invention] If the polish liquid and the polish approach of this invention are used, the time 
amount which playback of a surface plate takes is shortened substantially, and it not only can improve 
production efficiency, but a surface plate can be stabilized, a polish blemish can decrease and it can improve 
flat-surface granularity (Ra). It can use for precision processing in techniques, such as future optical 
communication, optical processing, optical medical care, a high power leather, and high energy synchrotron 
orbital radiation, and the scientific field, including the electronic business field. For example, it is suitable 
for processing of the head of the silicon for LSI, and VTR, the reflecting mirror for high power laser, etc. 

[Translation done.] 
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